TEE Tunpa Autikng EAAGdocg

IMME Axaiag

JeuLvapLo
A&LoAoynon kot amotipnon BAaBwv HeTA amd oslopo

MNatpa 2018

Eltonynon @. Kapavtwvn

To UALKO Ttou akoAoUuBEel elval UTTOGTNPLOTLKO TNG OUALOG
KoL €V AIOTEAEL ONUELWOELC



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

Y ELOMLKEC BAABEC kTnplwv anod Oepovoa
Touwomoula

@. Kapavtwvn

Ert. Ka®nyrtpia Mavemotnuiov Natpwv

Juotnuata dopEwv

* AUo eival oL TUToL POoPEWV TWV KTLPLAKWY KOTAOKEUWY, OL OTtolol Propouv va cuvduacBouv wote va

TipokU el £vag TPITOC TUTOG, OL MIKTEG KATAoKEVEG. OL TUToL autol elvat:

* MAawolakol dopeig, SnAadn clotnua SoKwV Kal UTIOOTUAWHOTWY, OMWG OTO Y. T omoia umod
Katakopuda rj/kat opt{oviia doptia umoKewvTal Kupiwg os kappn. Ot mhatotakol ¢opeic pnopel va
gival amno onmAlopévo okupodepa, xaluBa n E0Ao. Ta péAN Tou €xouv pia dldotacn peyoAUTEPN Ao
TIC AAAe¢ SU0 (To pNKog) Kal oTig MAPASOXEC YL TNV avAAUGH Kal TOo oXeSLaopo toug AapBavouue

umoyin T mapadoxEG TNG TEXVIKNG Bewplag kapync.

* Toywpatikol dopeig, SnAadn clvoTnuo KATaKOPUPWV CTOLXEIWY PE pia SLACTACN UIKPOTEPN ATO TLG
aMecg dUo (to maxog n TMAATOC) ota omoia UTIAPXoUV avolypota. To UAIKO Toug eival Kupilwg

ToLyomoLia Kal oTaviwg omALopEVO okupOSepa. MNMpoodatw, kataokeualovtal kot arno EVAO.

4/6/2018 @. Kapavtwvn 2

@. Kapavtwvn 1



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO

* OL mlalowtol @opelc ouvnBws Sabétouv

SYokauTTat  TATOUATA amo TAGKES
OTALOUEVOU OKUPOSEUATOG, 1) OUUMIKTEG, WE
OTIOTEAECUN TO HEYOAUTEPO UEPOG TNG MATNG
TOUG VA Elval CUYKEVTPWWHEVO OTN OTAOUT
kabe opopns. EmmAéov SwaBetouv pkpd
OXETIKA aplOud VTEPOTATIKATNTAG, WOTE
aotoyia evog puedoug odnyei oe avakatavoun
TWV  QOPTIWV O YELTOVIKY, Ta oToia
UTEPPOPTLIOHEVA KIVOUVEVOLV E aoToyia Kot
TEAKWG prtopel va odnynbel oe katappevon

0AdKANpO TO KTipLo (PwT.)

4/6/2018 @. Kapavtwvn

Ta «tipla omd @épovoa  TOLOTOLQ,
avoAdywG TNG E€MOXNG KATAOKEUNG TOUG,
pumopel va €Xouv EUKOUTTA TATOUATA 1
SVokaumta. Xty TPwWTn  TEPIMTwWOon,
meploadtepo amd 1o 90% g udlog Ttoug
elval KaTavepunpuevn, evw otn SeVTepT, HOVO
meplmov to 50% ¢ palag toug eival
GUYKEVIPWUEVO GTN OTABUN TWV 0poQOV.
Adyw  Ttov  peydAov  aplBpoy  vumep-
OTATIKOTNTAG TIOV StaBETouY, acToyia n Kat
TANPNG KATApPELOT VOGS Tolxou Sev odnyel

TO KTNPLO 0€ KaTdppevon (pwT.)

4/6/2018 @. Kapavtwvn

@. Kapaviwvn

4-6-2018



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

€vag Tolxog umo TMAEUPLKO popTio

n

4/6/2018 @. Kapavtwvn 5
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cracking
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO

Aopka cvotrpota ktnplwv ano O.T

* 3tnv EA\GSa, ota ktrpla ano ¢pépouca tolxomolia Stakplvovtal 2 cuoThuata pe cadpws SladopeTikn
cuuTEepLdOPA EVAVTL CELOUIKWY SpATEWY, OUWC eival cuxvA N HEeLEn twv U0 CUCTNUATWY OTO

pecodldotnua Kuplapxlag tou kabevog
1) ktipLa xwpig kaBoAou Stadpaypatikn Aettoupyia
2) ktipla pe dtappaypatikn Asttoupyia
* EvSLaueoo 1606 glval ta Ktrpla pe Stadpaypatikr) Aettoupyio TOTWUATWY dAAA OXL oTéyng

* Mn Sladedopévo ovotnpa otnv EAMASa, mou duwg ouvavtdatal, eival n Bohodouia yla Ta moTwuaTa

TWV KATWTEPWY 0pOPwv

4/6/2018 @. Kapavtwvn 7

Juotnua d€pouoac ToLxomoLag xweic Stadppdypota
Zuvavtdtol ota Ktiplo LExpL epimou to 1930 kol omavidTepa PEXPL
10 1970

Ta dameda sivat EVAveg Sokol kal n opodn amd E0Ava {eukTad.

To UALKO TwV depdVTWY TolXwv pmopel va elval anoé wpomnAivloug,
AlBoug¢ i oupmayn touPAa. Mmopei va éxouv EuNoSeoLéG 1) OXL o€

Sladopeg otabueg

Y€ MePLOXEC TNG EANGSOG pumopei va éxouv EUNGTINKTOUG TOlXOUG

(EVAWva Siktuwpata)
Agv SLABETOVV LOXUPO TIEPLUETPLKO SLAlWwpLa

ZTNV avwTEPN oTABUN £XOUV POVOV TIEPLUETPLKOUG TOLXOUG

4/6/2018 @. Kapavtwvn

@. Kapaviwvn

4-6-2018
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AeLToupyia und oELoULKA PopTia

SelopIKA SUvapn oToug TolXoug
avaloya e emyhavela enppong

4/6/2018 @. Kapavtwvn 9

4/6/2018 @. Kapavtwvn 10
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO

Kaurmtikr, ektog emunmédou mapapopdwon twv
TolYWwV KABETA 0TN OELOULKA CUVLOTWOO

. Kupqvtmv\

N KOTAOKEUN AELTOUPYNOE WG
TAQLOLWTOC popEag

4/6/2018 O. Kapavtwvn 12

@. Kapaviwvn

4-6-2018



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

MaBoloyla

* AvaAdywg tou eidoug twv avwdAiwv (Loxupd n oxt) ot BAaBeg dladEpouv.

> PNYHATWOELG OTLG YWVIEG

> KOUTTTIKEG PWYUEG oTOL avwdALA TOU avwTeEpou opoddou,

>SLATUNTIKEG PWYMEG OTA LOXUPA OVWPALD TwV EVOLAUECWV
0podwv

> ALTUNTLKA PNYUATWON TWV LOXUPWV TIECWV SlatpExovoa ta
avwoAla

4/6/2018 @. Kapavtwvn

péoa

4/6/2018 @. Kapavtwvn 14

@. Kapaviwvn 7
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4/6/2018
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

17

MaBoloyia

* AvoAdywg Tou idoug twv avwodAiwv (Loxupd n oxt) ot BAaBeg Stadépouv.
. 2)

PNYUATWOELG OTLG YWVIES

KQUITTIKEG PWYHEG oTa avwdAla OAwV aAAA EvTovVWwTEPN
TWV QVWTEPWY 0pOdwWYV,

ALATUNTIKN PNYUATWON TWV LOXUPWYV TIECWV

4/6/2018 @. Kapavtwvn 18

@. Kapaviwvn 9
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IONOIHZH KAI ANOTIMHZH BAABQN META AMNO ZEIZMO
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Ecwtepikn mopeLd

@. Kapavtwvn
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

META TN pRYHATWON TwV avwdAiwy, oL
TOiYOL METATPEMOVTAL OE AOUTIEUKTA
TOLWHATA-TIPOROAOUG

Ktipla xwpic Stadppaypata pe acbeviy avwdAia
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

Juotnua pEpouaag tolxomouag Ue dStappaypota

* Juvavtdral ota Ktipla and 1o 1970 nepinou

* Ta 6ameda kal n opodn elval MAAKEG OTALOLEVOU OKUPOSENATOG
* To UALKO Twv depovTwy Tolxwy eival kupiwg Statpnta TouPAa oA kat apyol AiBol.

* ‘Exouv Loxupd Slalwpata amnod onALoUEVO okupodepa oe 1-3 oTABEG

4/6/2018 @. Kapavtwvn 23

AUCKOUTTTN OTEYN, loxupo optfovtio diaiwpa,
Stadpaypatikn Aettoupyia cuvepyaoia Toiywv Kot
anoduyn anokdAAnong

4/6/2018 @. Kapavtwvn 24

YVotnua pEpoucag toyomotiag pe Stadpaypata

@. Kapaviwvn 12



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018
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4/6/2018

nadoloyia

»ta AlBwa xwpig Stalwpata (madaldtepa) avantuooouv datuntikeg BAAPEG,

KUPLWC OTO LOOYELO KOl OTLG TUXOV ECOXEC

>0 ontonAwvBodopEg e MAAkeg kot Stalwpata (o mpoodarta), av Kat
QOUUMETPA, AOYWw TNG UTtaPENG Twv SladpaypdTwy Kot Twv Stalwpdtwy,
OKOMO KoL UTIO TNV EMISPpAON LOXUPWY OELOULKWY SPACEWVY, OTIAVIWG

ekdnAwvouv BAaBeg. Neploootepeg oto lodyelo

>ZUYKEVTPWON PAABWV OTLG TIEPLOXES TNG ACUMUETPLAG

4/6/2018 @. Kapavtwvn 26
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

MAQKA UE VEUPWOELG

@. Kapavtwvn 27

4/6/2018 @. Kapavtwvn
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

YVotnpa pEpoucag ToyomoLag pe Sappaypata

O. Kapavtwvn

YUotnpa pEpoucag ToyomoLiag e Slappaypata

@. Kapaviwvn 15



AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

Aomho SLalwpa, KTiolpo wg toxomAnpwaon (Ao&d toluBAa koL tpodavwg HETA TNV TAGKA)

4/6/2018 @. Kapavtwvn 31

32
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IONOIHZH KAI ANOTIMHZH BAABQN META AMNO ZEIZMO

A=

Me Siadppaypa

Xwpig Stadpayua

17
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

Yuvbuaouog cuoTnUATWY

* Juvavtdral ota ktripla petafy 1930 kat 1970 nepimou

* H eloaywyr okupodEUATOG YLl KATOOKEUT TIAOKWY KoL SOKWY OTO ECWTEPLKO EXEL WG ATOTEAECUA
HELWUEVO TTOCOOTO PEPOVIWY TOLXWV

* Ta damneda e€aodahilouvv Stadpayuatikn Asttoupyia (MAAKEG OKUPOSEUATOG ULE VEUPWOELG)
* n opodn eivat EVAwa {euktd

* To UALKO Twv depovTwy Tolxwy eival kupiwg Statpnta cupmnayn tolBAa ala kat apyol Aibot.

4/6/2018 @. Kapavtwvn 35

nadoloyia

® 370 LoOyelo N ENewn eoWTEPIKWVY HEPOVTWYV TOlXWV CUVTEIVEL 0TO va EMIBOPUVOVTOL UTIEPUETPA OL
UTIAPXOVTEC Kol EMOUEVWCE Vo udioTtavtal coBapég BAABEG.

® JTOV avWwTePO Opodo Ol KOUTIKEG AOTOXIEG elval eEAATTWHEVEG AOyw TG Uelwong tou UPoug tou
KOUTITOLEVOU TOlXOoU.

® H aocuppetpio mou pmopel va emuteuxBel e TN Xpon OTOELWV Ao OMALOEVO OKUPOSEUA CUVTEAEL
otnv A&N au§nuévn TPWTOTNTA AUTWV TWV KTLPLWV.

4/6/2018 @. Kapavtwvn 36

@. Kapavtwvn 18
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AZIOANOTHZH KAl ANOTIMHZH BAABQN META AMNO ZEIZMO 4-6-2018

39

BAAPec mou Sev elval oelOUIKES AAAA polalouy

* Odeirovral og kaBLlNoELG KoL 06NyoLV o€ Ao pnypatwaon. OUwG, OL PWYHEG EXOUV [La LOVO
KATELOU VO, |LE TO AVWTEPO TNG PWYHNAG VO SELXVEL TNV TEPLOXN TG KABIlnong.

* Ta oxnpota BonBolv otnv Katavonaon Kot amoduyr cUyXUong e OELOUKEG BAAPBEG.

8/6/2018 ®. Kapavtwvn 40
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Fig 3.11 - Partition is acting as a deep beam in flexure

Figure 3.13 - Crack between slab (beam) and partition
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AZIOAOlH2H KAI ANOTIMHZH BAABQN META AMNO ZEIZMO

4/6/2018

TpwTtotNTO KTNPlwV ATo
Depovoa Tolomotla

@. Kapavtwvn

Em. KaBnyntpta M.MN

MapAyovTEC TTOU €MNPEALOLY TN OELOULKY TpwToTNTA KTNpilwv and O.T

‘Edadog To AapBavel uTOYN KAl O AVILOELOULKOG KAVOVIOUOG
VAU KpokaAeg-wpomAvBot-apyot AiBot-ontomAtvBor-Aaepévol Aibot
(ne pelolpevn TpwTOTNTA)
AplBuo6G opodwv H tpwtdtnTa auéavetatl 60o avgavetal To UPog Tou KTnpiou
'YYog opodou H tpwtdtnTta avéavetal pe to UPog Tou opodou,
MNepilodog Kataokeung KaBw¢ cuvaptdtal Le tn xpron Twv VAKWY aAAd Kot Tov TPOTo S0uNnong
MoldTNTA KOTACKEVNAG Elval onuoavtikdtatog mapdyoviag
'Yriapén Stadpaypdtwy ALlepEUVATAL OTN CUVEXELDL

Yrapén Stalwpdtoy AlEpELVATAL OTN CUVEXELA

Mooooto pepovIwy Tolwv ‘000 augavetat, N TPWTOTNTA LELWVETAL
MocooTo avolypdtwy ‘0Oco auédvetal, n TPWTOTNTA aUEAveTaLl
AUYRPpEtta toixwy (h/t) 000 aufdvetat, n tputstHtd Gudvetat

@. Kapavtwvn



AZIOAOlH2H KAI ANOTIMHZH BAABQN META AMNO ZEIZ2MO 4/6/2018

ACCORD PARTIEL OUVERT
en matiére de prévention, de protection et
d’organisation des secourcs contre les nsques naturels
et technologiques majeurs du

CONSEIL DE L’EUROPE

o AvadepovTal:
du Centre Européen . !
de Géodynamique * ot KAQGELC TPWTOTNTAG

et de Séismologie

Ktnpilwv ano 0.% kat arnd O.T
* BaBuovopouvtat ot BAaBeG

* Juoxetiletal n ENTAZH evog
O€LoMOU L€ TOL TTIOOOOTA KABE
KAQoNG KTnpilou mou
EUDAVIOAV OCUYKEKPLUEVO
BaBuo BAABNG

Volume 15

European Macroseismic Scale 1998

Editor
G. GRUNTHAL

Luxembourg 1998

4-louviou-18

@. Kapavtwvn

Classifications used in the European Macroseismic Scale (EMS)

Differentiation of structures (buildings) into vulnerability classes
(Vulnerability Table)

Type of Structure Vulnerability Class
ABCDEF

O
O

Q

AorAn pe matwpata 0.2

N
O
H
O
-

e
Q_l..
-

OmALopévn 1 Stalwpatikr (meplodypévn)

4-louviou-18 @. Kapovtwvn
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4/6/2018

) Al [c|p e [F
E frame without 1 ‘|
= carthquake-resistant design (ERD) !
; frame with moderate level of ERD } O—'
Z  frame with high level of ERD F —
O
2 walls without ERD FOH
O
::: walls with moderate level of ERD |- O-—l
Z
. walls with high level of ERD |-- O—I
.E steel structures = O..-'
o
a
& umber structures F —|
g
Omusl likely vulnerability class; — probable range;
, --=range of less probable, exceptional cases
4-louviou-18 ®. Kapavtwvn

ERD= QVTLOELOULKOG oxe&cxouéq5

Jtolxela amo to oelopo tou Aylou. Ktrpla ano O.T

oxéon nAwiag kat tocootol BAaBwv
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1850-1890 1890-1920 1920-1940
nepiodog KATAOKEVRG
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4/6/2018

TpWIOTNTA

4-louviou-18
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Karnyopisc arogiiv or1  EAAXIOTES Kl EAagpéc BAdBes
Basuog 1. | PIXOEISEIC PWYHES OE HEPIKES
TOIXOTTOIES: TITWAN MOVO HEPIKWIV
HIKPUWV KOPMATIKWY cofddwy.
Mrwon xahapwv TTAIVBwv ato Ta
AVWTEPA TUAMATA TOU KTIpiou, OHWS

Baduis 2 Mérpres BAdBeg

Pwypéc oe TOAAEG  ToIXOTTOliEG:
TITWOTN QPKETA HEYAAWV KOMMATILWV
gofddwv- TITwon THNHATWY

ApBovec wc MeydAec BAGBEC

MeydAeg Kal eKTETAPEVES PWYHES OTIG

TEPICTOTEPES TOIXOTTOlIES- dlagpuyn

kepapIdiwy. O1 kapivadeg

SlappnyvuovTal KaTd PKog TNg

HORG Meyaked BRagee " °

ZnuavTik BAARN oTIC TOIXOTTOlES.

BTG RIVIGENETE s oTéyec Kal TTATWUATA

Baduog 3:

BoBuog 4:

Baduog 5:

KataoTpo@ikéc BAGREC
OMikA i axedov oAk Katdppeuon
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BaBpovounon BAaBwv

4/6/2018
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO 4/6/2018

METAZEIZMIKOZ EAEMXOI BAABQN KAI

ATSAAEIAL KTHPION YTIO LYNSHKES AkolouBoUv 6 dwroypadileg HE XOPAKTNPLOTIKEG PBAAPEC,

EKTAKTHEANATKHE BaBUOVOUNMEVEG KATA TOV XPWHOTIKO TPOTIO OMd  TOUG
Juyypadeig.
EFXEIPIAIO NEAIOY Sta ktipla autd eixe yivel Babuovopnon Brapwv ota mhaiota

™M¢ Mikpolwvikng MeAétng Kalopdtag pe 5Babulo kKAipaka

npotewopevn anod @. Kapaviwvn

Iradpog A. Avayvwortémoulog
Mapiva Mwpirmm
AN 0.6wpa

. Evpwmaiki) Emrpor / Mepi paAAov
QAL - Mev. Mp. MoA. NpooTaoiag

4-louviou-18 @. Kapavtwvn 13

BaBpovounon BAapwv

KTHPIA AMO ®EPOYEA TOIXOMOIA
KTHPIA ANO ®EPOYZIA TOIXONOIA

KTHPIA ANO ®EPOYEA TOIXONOIIA

Qwr.27: Ehagpiig BAGBeg (MPAZINO)
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

BaBuovounon BAaBwv

TYPE OF STRUCTURE

Adobe masonry

EARTHQUAKE /SITE GRADE OF DAMAGE

East Kazakhstan 1990 / 1

2

4

5

Saisan
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D
3
faa)

W
AT SIS

The large and extensive
cracks in most walls suggest
damage of grade 3.
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

Adobe masonry

EARTHQUAKE /SITE

Carpathia 1986 /
Moldava, Leovo

GRADE OF DAMAGE

1 2 3 4 5

BaBpovounon BAapwv

The loss of connection between externa
walls and the partial failure at the botton]
of the left corner suggests damage of
grade 4 (serious failure of walls).

The right part of the building seems to bd
without serious damage and is obviously
of a better stage of repair.

A final classification should consider thg
reasons for this difference

17

TYPE OF STRUCTURE

Adobe masonry

EARTHQUAKE /SITE

Tadjikistan 1985/
Kairakkoum

GRADE OF DAMAGE

1 2 3 4 5

M
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3
D
3
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This  example

considered to
damage of grade 4.

shows
serious failure of walls,

be
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

Field stone masonry

EARTHQUAKE /SITE

Greece 1995 / Aegion

GRADE OF DAMAGE

North Peloponissos, 1 2

3

4 5

M

BaBpovounon BAapwv

The serious failure of walls
in this example is indicative
of damage grade 4. The
vulnerability is affected by
the poor quality of mortar
and the non-effectiveness
of the concrete elements in
the construction.

19

TYPE OF STRUCTURE

Field stone masonry
(in very weak mortar)

EARTHQUAKE / SITE

Campania-Basilicata,
Italy 1980 / Balvano

GRADE OF DAMAGE

1 2 3 L} 5

M
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3
e}
>
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3
D
3
faa)

The floor slabs have failed and so have most of
the walls. This is very heavy structural damage
and damage grade 5
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

Simple stone masonry

EARTHQUAKE /SITE

GRADE OF DAMAGE

Grison,

1 2 3

4

5

Switzerland 1991 / Vaz

BaBpovounon BAapwv

The long crack in this wall is large
enough to constitute slight
structural damage. The damage
should be considered to be of
grade 2.

21

TYPE OF STRUCTURE

Unreinforced masonry

EARTHQUAKE /SITE GRADE OF DAMAGE

NW-Bohemia - Vogtland ]2

3 4 >

1985, Czech Republic /
Skalna M
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>
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3
D
3
faa)

plastershave fallen from the exterior and plaster has alsodallenfrem interior walls. The damage is grade 2

Although no structural damage is visible from outside the building, inside it can be seen that

cracks have occurred in slot-wall joints, which is slight structural damage. Fairly large pieces of

22
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

Simple stone masonry

EARTHQUAKE / SITE

Montenegro,
Yugoslavia 1979

GRADE OF DAMAGE

-

4

5

BaBpovounon BAapwv

The central wall element at the top
which failed is a gable wall and
not bearing the roof. This is
therefore non-structural damage,
and should be classified as heavy
non-structural damage, which is
damage grade 3.

TYPE OF STRUCTURE

Simple stone masonry

EARTHQUAKE /SITE

Montenegro,
Yugoslavia 1979

GRADE OF DAMAGE

1

-

-
3

5
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3
e}
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3
D
3
faa)

4-louviou-18

O. Kapavtwvn

Parts of the bearing walls have failed,
causing partial collapse of the roof and
floor slabs. This is heavy structural

damage and therefore damage grade 4.
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

Unreinforced masonry

EARTHQUAKE /SITE

Roermond, The Nether-
lands 1992 / Heinsberg

GRADE OF DAMAGE

1

3

4

5

BaBpovounon BAapwv

Several chimneys have been
damaged and tiles on the roof
have been shifted. Large and
extensive cracks in most walls
were not observed, and the-
refore the damage is to be
assessed as grade 2.

Note: The chimney on the left
of the picture was broken due
to the differential shaking
behaviour of the two adjoining
buildings. Parts of the broken
chimney hit the roof and
dislodged tiles; this damage to
the tiles is therefore a
secondary effect and not
caused directly by the
earthquake shaking.

25

TYPE OF STRUCTURE

Unreinforced masonry

EARTHQUAKE /SITE

Friuli, Italy 1976 /
Gemona (Udine)

GRADE OF DAMAGE

"

4

5

F
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(=
3
e}
>
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3
D
3
faa)

There are large diagonal cracks
in most walls, but they are not
so severe and the walls have
not failed. In this case the
damage is grade 3.

Note: The difference in the
classification of damage grade
with respect to the subsequent
figure.
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

TYPE OF STRUCTURE

EARTHQUAKE /SITE

Unreinforced masonry,
with RC floors Braulins (Udine)

GRADE OF DAMAGE

Friuli, Italy 1976

1

2

3

4

5

M

BaBpovounon BAapwv

The large diagonal cracks in the walls, and the
partial loss of connection between the external
walls indicate heavy structural damage. This is

damage of grade 4.
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TYPE OF STRUCTURE EARTHQUAKE /SITE

Unreinforced masonry, North Peloponnissos,
with RC floor Greece 1995 / Aegion

GRADE OF DAMAGE

4

5

28
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO 4/6/2018

Ktriplo xwplig Stadpayuata Selopdg AgoBou 2017
BaBudg BAGBNG 1 2 3 4 5

4-louviou-18 ®. Kapavrwvn 29

BaBuovounon BAapwv

Ktriplo xwpic Stadpdyuata Yelopog AéoBou 2017
BaBuog BAGBNG 1 2 3 4 5

30

BaBuovounon BAapwv

@. Kapavtwvn 15



AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota

Selopog AéoBou 2017

BaBuog BA&BNG

1

-

BaBuovounon BAapwv

31

Ktriplo xwpic Stadpdyuata

Yelopog AéoBou 2017

BaBuog BAGBNG

4-louviou-18

BaBuovounon BAapwv

N

®. Kapavrwvn

O toixog dev eival pEpwv
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota Selopog AéoBou 2017

BaBuog BA&BNG 1 2
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Ktriplo xwpic Stadpdyuata JELOMOG
BaBuog BAGBNG 1 2 3
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota

Selopdg AgoBou 2017

BaBudg BAGBNG

BaBuovounon BAapwv

35
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Ktriplo xwpic Stadpdyuata

Yelopog AéoBou 2017

BaBuog BAGBNG

1

X

@. Kapavtwvn
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota

Selopdg AgoBou 2017

BaBudg BAGBNG

1

BaBuovounon BAapwv

37

Ktriplo xwpic Stadpdyuata

Yelopog AéoBou 2017

BaBuog BAGBNG

1

BaBuovounon BAapwv

38
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota

Selopog Kahapdrog 1986

BaBuog BA&BNG

1

BaBuovounon BAapwv

39

BaBuovounon BAapwv

Ktriplo xwpic Stadpdyuata

Yelopog Kalapdrag 1986

BaBuog BAGBNG

2

40
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

Ktnplo xwplig Stadppdypota Selopog Ayiou 1995

BaBuog BA&BNG 1 2 3

®. Kapavrwvn

BaBuovounon BAapwv

41

Ktriplo xwpic Stadpdyuata Yelopog Atyiou 1995

BaBuog BAGBNG 1 2 3

7

4-louviou-18 - ®. Kapavrwvn

BaBuovounon BAapwv
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AZIOAOlH2H KAI ANOTIMHZH BAABQN META AMNO ZEIZ2MO

4/6/2018

Ktriplo xwpig Stadpdypata

Selopog NapvnBag 1999

BaBuog BAaPng

1

2

BaBuovounon BAapwv

43

Ktriplo xwpic Stadpdyuata

Yelopog Natpag 1993

BaBuog BAGBNG

1

BaBpovounon BAapwv

4-J0LUVIOU-15
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AZIOAOlHzH KAI ANOTIMHZH BAABQN META AMNO 2EI2MO

4/6/2018

BaBuovounon BAapwv

Ktnplo xwplig Stadppdypota

Selopog Natpag 1993

BaBudg BAGBNG

1

X

®. Kapavrwvn
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Ktriplo pe Stadpayuoata

Yelopog NapvnBag 1999

BaBuog BAGBNG

2

BaBuovounon BAapwv
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